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INVERTIBLE NUMBERING SCHEME FOR
HERMAPHRODITIC CONNECTOR

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

None

THE NAMES OF PARTIES TO A JOINT
RESEARCH AGREEMENT

None

STATEMENT REGARDING PRIOR
DISCLOSURES BY THE INVENTOR OR A
JOINT INVENTOR

None

BACKGROUND OF THE INVENTION

Field of the Invention

The present mvention generally relates to the field of
clectrical connectors, 1n particular, hermaphroditic connec-
tors, which are usetful in automotive applications.

Description of the Related Art

Hermaphroditic (genderless) electrical connectors are
connectors of a structure such that two identical connectors
can mate to each other. These connectors typically connect
a plurality of circuits.

Automotive connectors are typically used in wire harness
or cable assemblies. Creating a wire harness 1s a complex
task that usually requires a human operator to execute.
Typically, jigboards are used to make the wire harness
manufacturing process easier and more consistent between
operators. As part of the manufacturing process, an operator
must 1nstall a specific set of terminals into the appropnate
positions of a connector, to populate the connector.

Automotive connectors typically have numbering
schemes on a surface of the connector to identify the
connector and/or the circuits of the connector. Numbering
schemes are diflicult for hermaphroditic connectors, since
cach connector of a mating pair 1s 1dentical and one of the
mating pair must be rotated relative to the other to align the
connectors for mating. Therefore, the arrangement of the
circuits on the two members of the pair could be confusing
to the operator without proper labeling.

An example of an existing standard scheme for cavity
numbering in electrical connectors 1s found in the SAE

(Society of Automotive Engineers) Standard USCAR-12-4,
published Feb. 12, 2016, section 5.1 (Cavity Numbering).

BRIEF SUMMARY OF THE

INVENTION

In one embodiment, the invention 1s a hermaphroditic
connector having a cavity-numbering scheme, the hermaph-
roditic connector comprising:

a rear wall having a rectangular rear face, said rear wall
having cavities for receiving terminals, said cavities being
oriented 1n one or more horizontal rows, each row having the
same number of cavities;

an 1ndicium on the rear face of said rear wall near the
cavity at the upper left in a first orientation of the rear wall,
said indicium comprising:
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an mverted numeral having the value of ((m)x(n—-1)+1))
adjacent to the upright numeral “1”, where m 1s the number
ol cavities 1n a row and n 1s the number of rows.

The hermaphroditic connector may have a second indi-
cium on the rear face of said rear wall near the cavity at the
upper right in the first onentation of the rear wall, said
second 1ndicium comprising:

an upright numeral having the value of m adjacent to the
inverted numeral having the value of the total number of
cavities, which 1s mxn.

The hermaphroditic connector may have a third indicium
on the rear face of said rear wall near the cavity at the lower
left 1n the first orientation of the rear wall, said third
indicium corresponding to said first indicium rotated 180°
around an axis perpendicular to the rear face; and

a fourth indictum on the rear face of said rear wall near the
cavity at the lower right in the first orientation of the rear
wall, said fourth indictum corresponding to said second
indicium rotated 180° around an axis perpendicular to the
rear face.

The mverted and upright numerals 1n the indicium may be
adjacent to each other 1n a left-to-right orientation, or 1 an
above-and-below orientation, and may be separated by a
separator symbol. In addition, the hermaphroditic connector
may have an orientation indicium that 1s a symbol that does
not have 180° rotational symmetry.

In another embodiment, a hermaphroditic connector com-
Prises:

a rear wall having a rectangular rear face, said rear wall
having cavities for receiving terminals, said cavities being
oriented 1n two horizontal rows, each row having the same
number of cavities;

a set of indicia on the rear face of said rear wall, one
indicium near each of the cavities, wherein:

cach cavity in the top row has a unique indicium that
contains a non-numerical symbol that does not have 180°
rotational symmetry; and

the indicium for each cavity in the lower row 1s the

indicium for the cavity in the row above rotated 180° around
an axis perpendicular to the rear face.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

FIG. 1A 1llustrates a simplified hermaphroditic connector
having a numbering scheme of one embodiment of the
present mvention; FIG. 1B illustrates the hermaphroditic
connector of FIG. 1A rotated 180°.

FIG. 2 illustrates two of the hermaphroditic connectors of
FIG. 1A mated to form a hermaphroditic connector pair.

FIG. 3 illustrates a hermaphroditic connector pair accord-
ing to another embodiment of the mvention.

FI1G. 4 1llustrates a hermaphroditic connector pair accord-
ing to yet another embodiment of the mvention.

DETAILED DESCRIPTION OF TH.
INVENTION

(L]

A hermaphroditic connector will typically have a housing
with a portion that engages the corresponding mating con-
nector, including a rear wall having terminal cavities for
insertion of terminals. The rear wall will have a rear face
opposite the portion that engages the mating connector, such
that when two of the hermaphroditic connectors are mated,
the rear face of each connector faces away from the other
connector. The rear wall 1s generally rectangular 1n shape,
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with a horizontal direction defined parallel to the 180° axis
of symmetry for the mated connectors (see axis 200 1n FIG.
2).

The hermaphroditic connector will have cavities in the
rear face for insertion of terminals. These cavities (and
terminals) will align with the cavities (and terminals) of the
mating connector when the connectors are mated.

The cavities will typically be oriented in one or more
horizontal rows, with each row having the same number of
cavities.

The numbering scheme of the present invention 1s used on
the rear face of a hermaphroditic connector to identify the

terminal cavities for insertion of the terminals.

FIGS. 1A and 1B illustrate a generic hermaphroditic
connector with an exemplary numbering scheme of the
present invention. FIG. 1B shows the same connector as
FIG. 1A, rotated 180° around axis 30, which 1s perpendicu-
lar to the rear face.

For simplicity, in FIG. 1, the generic connector includes
only a rear wall 10. A typical connector 1n actual use would
have a variety of other components, including a catch for
latching to the corresponding mating connector, but those
other components are not necessary for the definition of the
numbering scheme of the present invention and for simplic-
ity are not shown in FIGS. 1A and B.

FIG. 2 1llustrates a mated pair of the hermaphroditic
connectors of FIGS. 1A and B. As seen 1in FIG. 2, the two
respective rear walls 10a, 105 of the pair of connectors are
oriented to each other rotated 180° around symmetry axis
200, which 1s an axis parallel to one edge of the rear wall.
This axis direction defines the horizontal direction on the
rear face. Therefore, the mated pair of connectors has 180°
rotational symmetry around axis 200.

As seen 1n FIGS. 1A and 1B, the connector has a rear wall
10 with terminal cavities 40 passing through the rear wall.
In use, each hermaphroditic connector would have hermaph-
roditic terminals (not shown) in the terminal cavities, and
when the pair of connectors 1s mated, the corresponding
hermaphroditic terminals would be joined to complete the
circuit connections through the cavities. In the exemplary
case shown in FIG. 1A, there are two rows of four terminal
cavities, but other values are possible for the number of rows
and the number of terminal cavities per row. In FIG. 1A, the
rear walls are shown such that their edges align when mated.
However, this 1s not necessary; it 1s only necessary that the
terminal cavities of the two connectors align when the
connectors are mated, such that terminals can be placed 1n
the cavities and a circuit will run through each of these
aligned cavities.

The numbering scheme of the present mnvention 1s com-
posed of indicia on the rear face 20 of rear wall 10. When
two of the connectors are mated, their rear faces 20 face
outward, away from where the two connectors meet. Typi-
cally, the connector 1s made of a resin and the numbering
scheme will include 1ndicia embossed in the resin or printed
on the resin.

It will be understood that there are two possible horizontal
orientations of the rear face. In a first orientation, shown 1n
FIG. 1A, the numbering scheme goes from ““1” on the upper
left to “4” on the upper rnight. It will be understood that
“upper left” and “upper right” are defined with respect to the
horizontal orientation. When the hermaphroditic connector
of FIG. 1A 1s rotated. 180° around the axis 30, 1t appears as
in FIG. 1B. In this second orientation, the numbering
scheme goes from “4” on the upper lett to “1”” on the upper
right.
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The numbering scheme may also have an optional orien-
tation imdictum 60. The ornentation indicium 60 must be
rotationally asymmetric around axis 30; that 1s, the symbol
of the indicium must be different when 1t 1s rotated 180°
along the axis perpendicular to the rear face of the rear wall,
such that the orientation (1.e., first or second orientation) can
be determined from looking at the orientation indicium 60.
As seen 1n FIGS. 1A and 1B, the symbol of ornientation
indicium 60 1s an arrow, which 1s a readily recognizable
symbol for identifying “up” and “down.” However, the
orientation 1ndicium could contain other symbols, such as
text or numerals, which could identity the orientation.

Specifically, the numbering scheme shown 1n FIG. 1A 1s
designed to label the cavities as “1” to “4” across the top
row, and then “5” to “8” across the second row. In the
embodiment shown 1n FIG. 1, there are only cavity indicia
50 for four of the eight terminal cavities, 1n this case placed
near the four corners of the rear face. In FIG. 1, each of these
cavity 1ndicia 30 1s a symbol made up of a numeral (arabic
numeral 1llustrated) and an inverted numeral next to (adja-
cent to) 1t (left-to-right), separated by a separator symbol, 1n
this case, a bar. For example, 1n FIG. 1, the upper left
indicium 50 has an inverted “35” to the left of an upright “1,”
the upper right indicium has an upright “4” to the left of an
inverted “R.” etc.

The numbering scheme will be understood to be based on
180° rotation of the hermaphroditic connector around axis
200. That 1s, when the orientation indictum 60 faces upward,
the numbering 1s 1 to 4 left-to-right across the top row and
5 to 8 left-to-right across the bottom row. To align corre-
sponding cavities with the same numerals, when the orien-
tation mdicium 60 faces downward, the numbering 1s 4 to 1
left-to-right across the top row, and 8 to 5 left to right across
the bottom row.

Therefore, 1n FIG. 1A, an inverted “5” 1s next to an
upright “1” at the upper left and an upright “4” 1s next
iverted “8” at the upper right. Stmilarly, an mverted “1” 1s
next to an upright “5” at the lower right and an mverted “1”
1s next to an upright “5” at the lower right. In this scheme,
the mdicium 1n the upper left therefore corresponds to the
indicium 1n the lower left rotated by 180° around an axis
perpendicular to the rear face, and the indicium 1n the upper
right corresponds to the indicium 1n the lower right rotated
by 180° around an axis perpendicular to the rear face.

This scheme 1s generalizable to any number of rows and
number of cavities 1n a row (1.e., number of columns). In the
first orientation, the cavities are typically numbered with
number 1 1n the upper left comer, progressing to the right,
and then continuing on the next row starting at the left, and
so on. The total number of cavities 1s, of course, the number
of cavities 1n a row (m) times the number of rows (n).
Therefore, 1n the first orientation of the hermaphroditic
connector, the upper left indicium will typically have the
inverted numeral corresponding to the leftmost cavity of the
bottom row (which corresponds to ((m)x(n—-1)+1)) next to
the upright numeral “1.” The upper right indicium will have
the upright numeral corresponding to the number of cavities
in a row (m) next to the mverted numeral corresponding to
the total number of cavities ((m)x(n)). The lower left 1ndi-
cium will correspond to the upper left indicium rotated 180°
around an axis perpendicular to the rear face. The lower right
indicium will correspond to the upper right indictum rotated
180° around an axis perpendicular to the rear face.

The second orientation, of course, corresponds to the first
orientation rotated 180° around the central axis 30.
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It 1s also possible to provide additional indicia over other
cavities on the rear wall. These 1indicia would follow the
same numbering scheme.

As noted above, FIG. 2 illustrates a pair of the rear walls
10a, 1056, of FIG. 1A mated with each other. In FIG. 2, for
illustration purposes, the connectors are shown as 11 trans-
parent, so that the indicia on rear wall 105, which faces away
from the viewer of the figure, are 1llustrated as ghost images
250. As can be seen, when the pair of the hermaphroditic
connectors 1s mated, as shown i FIG. 2, the labeling
numerals of the terminal cavities align; that is, upright “1”
aligns with upright “17, etc.

As can be seen, the orientation indicium 60 on the rear
wall appears rotated 180° 1n the ghost image. That 1s, in the
front connector orientation indicium 60a points downward,
and 1n the rear connector, orientation mdicium 605 points
upward.

The numbering scheme of the present invention 1s par-
ticularly useful when manufacturing a wire harness. This 1s
typically performed by a human operator, with wires
installed on a jighoard. The labeled or numbered wires
terminate in terminals, and the manufacture process involves
inserting the terminals into the appropriate positions in a
connector.

Therefore, 1n use, 1n an example, a first hermaphroditic
connector 1s placed 1n the orientation shown 1n FIG. 1A (first
orientation), with the onentation indictum 60a guiding the
orientation. The first hemaphroditic connector 1s loaded with
terminals corresponding to circuit nos. 1 to 8. These termi-
nals will typically terminate the wires of one bundle of
wires.

A second hermaphroditic terminal 1s placed 1n orientation
shown 1n FIG. 1B, with the orientation indicium 605 guiding
the orientation, and 1t 1s loaded with the terminals corre-
sponding to circuit nos. 1 to 8 of the counterpart portions of
the circuits, typically terminating the wires of another
bundle. The orientation indicia 60a, b may also serve as
guides for correct orientation of the terminals within the
terminal cavities, and can guide in the mating of the two
connectors. When the two hermaphroditic terminals are
mated, the terminals will be properly aligned and connected.

As 1llustrated 1n FIGS. 1A, 1B and 2, it 1s not necessary
to provide a cavity indictum for each terminal cavity. In the
numbering scheme shown, the indicia would therefore 1den-
tify cavities/circuits no. 1, 4, 5 and 8. The locations of
cavities/circuits no. 2, 3, 6 and 7 would then be apparent to
the user, so separately labeling these cavities 1s not neces-
sary.

At the minimum, the numbering scheme of the present
invention requires only one indicium 350. However, the
numbering scheme will typically use multiple indicia 50,
such as the four indicia 50 shown in FIG. 1A, and will
typically use an orientation indicium 60.

FIG. 3 illustrates a generic hermaphroditic connector pair
of another embodiment of the present invention. FIG. 3 1s
similar to FIG. 2, except that the cavity indicia 50 are made
up of a numeral and an inverted numeral below 1t, separated
by a bar, rather than the two numerals being left-to-right of
each other. That 1s, in the embodiment 1in FIGS. 1A, 1B and
2, the two numerals 1n the indicium are adjacent to each
other left-to-right, while in the embodiment 1n FIG. 3, the
two numerals in the mdictum are adjacent to each other
above-and-below.

FI1G. 4 1llustrates a generic hermaphroditic connector pair
ol yet another embodiment of the present invention. In FIG.
4, each of the eight terminal cavities 1s labeled with an
indicium 70 that 1s a non-numerical symbol. The indicia are
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6

paired for the two rows of terminal cavities, such that the
symbol 1n the upper has 180° symmetry with the symbol
below 1t 1n the lower row. When the connector 1s in a first
orientation (for example, with orientation mndicium 60 point-
ing upwards) each of the indicia 70 will typically be ditfierent
and umque, thereby uniquely identifying each terminal
cavity.

The non-numerical symbols used for the terminal cavity
indicia can be non-conventional symbols, as shown, or can
be conventional symbols, such as letters.

With this indicia numbering scheme, once the connector
1s oriented by use of the orientation indicium (arrow), each
of the cavities for a particular circuit has a unique symbol for
its indicium. In use, each connector of the pair would be
loaded with eight (in this example) terminals for eight
circuits based on the eight unique symbols, and when the
two connectors are mated, the eight terminals on one con-
nector properly align with the eight terminals for the other
connector.

LIST OF REFERENCE NUMERALS

10, 10a, 105 Rear wall
20 Rear face
30 Axis

40 Terminal cavities

50, 70 Cavity indicium

60, 60a, 605 Orientation indicium
200 Axis

250 Ghost 1image of cavity indicium

The invention claimed 1s:

1. A hermaphroditic connector having a cavity-numbering

scheme, the hermaphroditic connector comprising;:

a rear wall having a rectangular rear face, said rear wall
having cavities for receiving terminals, said cavities
being oriented 1 one or more horizontal rows, each
row having the same number of cavities;

a first indictum on the rear face of said rear wall near the
cavity at the upper left 1n a first orientation of the rear
wall, said first indicium comprising:

an mverted numeral having the value of ((m)x(n—-1)+1))
adjacent to an upright numeral “1”, where m 1s the
number of cavities 1n a row and n 1s the number of
TOWS.

2. The hermaphroditic connector of claam 1, further

comprising;

a second indicium on the rear face of said rear wall near
the cavity at the upper right 1n the first orientation of the
rear wall, said second indicium comprising:

an upright numeral having the value of m adjacent to the
inverted numeral having the value of the total number
of cavities, which 1s mxn.

3. The hermaphroditic connector of claim 2, further

comprising:

a third indicium on the rear face of said rear wall near the
cavity at the lower left in the first orientation of the rear
wall, said third indicium corresponding to said first
indicium rotated 180° around an axis perpendicular to
the rear face; and

a fourth indicium on the rear face of said rear wall near the
cavity at the lower right 1n the first orientation of the
rear wall, said fourth indicium corresponding to said
second indicium rotated 180° around an axis perpen-
dicular to the rear face.
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4. The hermaphroditic connector of claim 1, wherein:
the inverted numeral and the upright numeral “1” of the
first 1ndicium are adjacent to each other 1n a left-to-

right orientation.
5. The hermaphroditic connector of claim 1, wherein:
the inverted numeral and the upright numeral “1” of the
first indicium are adjacent to each other 1n an above-
and-below orientation.

6. The hermaphroditic connector of claim 1, wherein:
the mnverted numeral and the upright numeral “1” of the
first indicium are separated by a separator symbol.

7. The hermaphroditic connector of claim 6, wherein:

the separator symbol 1s a bar.
8. The hermaphroditic connector of claim 3, further

comprising;

an orientation indicium that 1s a symbol that does not have

180° rotational symmetry.
9. The hermaphroditic connector of claim 8, wherein:

the orientation indicium 1s located near the center of the
rear face.
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10. The hermaphroditic connector of claim 8; wherein:
the orientation indicium 1s an arrow.
11. A hermaphroditic connector having a cavity-number-

ing scheme, the hermaphroditic connector comprising:

a rear wall having a rectangular rear face, said rear wall

having cavities for receiving terminals, said cavities

being oriented 1n a first horizontal row and a second

horizontal row, each row having the same number of
cavities:

a set of indicia on the rear face of said rear wall, one
indicium near each of the cavities, wherein:

cach cavity in the first horizontal row has a unique
indicium that contains a non-numerical symbol that
does not have 180° rotational symmetry; and

the indicium for each cavity 1n the second horizontal row
1s the indicium for the adjacent cavity in the first
horizontal row rotated 180° around an axis perpendicu-
lar to the rear face.

¥ ¥ * ¥ ¥
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